The benzophenanthridine alkaloid fagaronine induces erythroleukemic cell differentiation by gene activation.
Fagaronine, a benzophenanthridine alkaloid from Fagara zanthoxyloides Lam. (Rutaceae), has been tested on the erythroleukemic cell line K562 in order to explain some previous results on cell differentiation. In this study we showed that fagaronine induces a significant hemoglobinization of the human erythroleukemic cell line K562. This hemoglobin synthesis was accompanied by a strong increase of erythroid mRNA expression such as gamma- and alpha-globin, and PBGD, an enzyme of heme synthesis. In addition, the Epo-R transcripts were also stimulated indicating that cells are engaged in a maturation process. Both transcription factors GATA-1 and NF-E2, which play an important role in the regulation of genes involved in the erythroid differentiation, were also transcriptionally up-regulated. To elucidate the possible role of GATA-1 in the FAG-induced differentiation of K562 cells, we transfected reporter constructs containing regulatory regions of erythroid genes encompassing GATA-1 binding sites. After 48 hours of treatment, FAG stimulated the EPO-R and gamma-globin promoters by 2- to 3-fold and the promoter/enhancer region of GATA-1 gene by 3.2-fold. A mutation within the GATA-1 binding sites strongly decreased the promoter activation induced by FAG. Taken together, our results represent a demonstration that FAG exerts its differentiating activity by a specific activation of the regulating GATA-1 regions of genes involved in the erythroid phenotype expression.